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ABSTRACT
Gravitational Microlensing has been used as a powerful tool for astrophysical studies
and exoplanet detections. In the gravitational microlensing, we have two images with
negative and positive parities. The negative-parity image is a fainter image and is
produced at a closer angular separation with respect to the lens star. In the case of a
red-giant lens star and large impact parameter of lensing, this image can be eclipsed
by the lens star. The result would be dimming the flux receiving from the combination
of the source and the lens stars and the light curve resembles to an eclipsing binary
system. In this work, we introduce this phenomenon and propose an observational
procedure for detecting this eclipse. The follow-up microlensing telescopes with lucky
imaging camera or space-based telescopes can produce high resolution images from
the events with reddish sources and confirm the possibility of blending due to the
lens star. After conforming a red-giant lens star and source star, we can use the
advance photometric methods and detect the relative flux change during the eclipse
in the order of 10−4 − 10−3. Observation of the eclipse provides the angular size of
source star in the unit of Einstein angle and combination of this observation with the
parallax observation enable us to calculate the mass of lens star. Finally, we analyzed
seven microlensing event and show the feasibility of observation of this effect in future
observations.
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1 INTRODUCTION
Gravitational lensing referres to the bending of light by an
astrophysical or cosmological object. This phenomenon has
been predicted by theory of general relativity and later was
confirmed in the eclipse of 1919 (Einstein 1936). The gravita-
tional lensing can be categorized into three classes of strong
lensing, weak lensing and microlensing (Schneider et al.
1992). The observations of each type of lensing provides
information about the distribution of lens mass and this
is a unique tool for investigation of dark matter distribu-
tion in the cosmological scales. The observation of gravita-
tional lensing in the Bullet cluster provides a strong evidence
for the existence of dark matter (Clowe et al. 2004). The
gravitational lensing also has been studied on the map of
Cosmic Microwave Background Radiation (CMB) to mea-
sure the foreground distribution of large scale structures
(Planck Collaboration et al. 2014).
In the Milky Way scale where in the lensing system
both lens and source are stars, the image separation from
the lensing is in the order of micro-arc second where they can
⋆ E-mail: rahvar@sharif.edu
not be resolved from the ground-based telescopes. This kind
of lensing is so-called the gravitational microlensing. The
observational result from this lensing is the magnification of
light of the source object (Paczyn´ski 1986). This method has
been used for detection of possible MACHOs 1 in the Galac-
tic halo and the observations of EROS, MACHO and OGLE
groups for almost one decade in the direction of Large Mag-
ellanic Clouds revealed that MACHOs do not contribute in
the dark matter budget of Galactic halo (Tisserand et al.
2007; Wyrzykowski et al. 2011; Moniez 2010). Also in re-
cent years this method is used as a strong tool for detec-
tion of Earth-mass extrasolar planets beyond the snow line
(Mao & Paczynski 1991; Gould et al. 2010; Gaudi 2012).
The observation of gravitational microlensing events has also
important impact in astrophysical studies of distant stars
(Rahvar 2015a) and also can be used for amplifying sig-
nals from Extraterrestrial intelligent life in SETI 2 program
(Rahvar 2015b).
In the gravitational microlensing, the transverse ve-
locity of lens, distance and mass of lens are degenerated
1 Massive Astrophysical Compact Halo Objects
2 Search for Extraterrestrial Intelligent Life
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parameters and the Einstein crossing time as the observ-
able parameter is a combination of these three parameters.
However, using the second order effects, we can partially
break the degeneracy between the parameters of lensing.
The two important effects are the parallax and finite-size of
the source star. Here in this work we propose a new higher
order effect that can provide extra information about the
lensing system.
In the gravitational lensing we have the two positive
and negative parity images where the positive image is larger
and is produced outside of the Einstein ring and the negative
parity image is smaller and is produced close to the lens po-
sition. For the case of a red-giant lens star and large impact
parameter, the negative parity image can be eclipsed by the
lens star. We introduce this phenomenon and discuss about
the observability of it with the present telescopes. This ob-
servation can provide extra information about the lensing
system.
In section (2) we introduce the basis of gravitational
lensing and introduce the negative-parity image and possi-
bility of eclipsing this image by a giant lens. In section (3),
we calculate the light curve of lensing during the negative-
parity image eclipsing. In Section (4) we study the feasibility
of this effect by analyzing the light curve of seven microlens-
ing light curve. Also we discuss about the future observations
of this phenomenon. Finally we summarize this work in sec-
tion (5).
2 BASIS OF GRAVITATIONAL
MICROLENSING
The formalism of gravitational microlensing can be done
either in the geometric optics (Paczyn´ski 1986) or in the
wave optics (Deguchi and Watson 1986) and even more
fundamental formalisms as the Feynman path integral
(Nakamura & Deguchi 1999). In the wavelengths shorter
than the size of Schwarzschild radius, we can adapt the ge-
ometric optics and the lens equation in this limit reduces
to
θ2 = βθ + 1, (1)
where θ is angular position of the image and β is the angular
position of the source. All the angles are measured with
respect to the position of lens and they are normalized to
the Einstein angle
θE =
√
4GML
c2
DLS
DSDL
, (2)
where DS , DL and DLS are the observer-source, observer-
lens and lens-source distances, respectively and ML is the
mass of lens. Solving equation (1), it has two solutions of
θ± =
1
2
(β ±
√
β2 + 4), (3)
where θ± is the position of images form at the either sides
of the lens position and are called the positive and negative
parity images. The positive image form outside the Einstein
ring and makes a larger image and the negative image reside
inside the Einstein ring and forms a smaller image from the
source. For the large impact parameters (i.e. β ≫ 1) the
negative image approaches to the lens position. The separa-
tion between the lens and images for negative and positive
parity images are
|θ−| = 1
β
− 1
β3
+
1
β5
... (4)
θ+ = 1 + |θ−|, (5)
where for a large impact parameter, ignoring the higher or-
der terms results in |θ−| = 1/β.
Now, we calculate the magnification of light due to lens-
ing of source star, assuming that the source is a point like
object. The magnification results from the Jacobian of trans-
formation between the source and image, assuming that the
surface brightness of images are the same as surface bright-
ness of the source,
A± = |θ
±
β
∂θ±
∂β
|, (6)
where for a large impact parameter which is in our concern,
the magnification for positive and negative parity images are
A+ = 1 +
1
β4
, (7)
A− =
1
β4
, (8)
and the overall magnification is A = |A+|+ |A−| = 1+2/β4.
The other important issue is the shape of images from
the lensing. We assume a circular shape for the source star
with the angular size ρ⋆, normalized to the Einstein an-
gle (i.e. ρ⋆ = RS/(DSθE)). For simplicity, we take the lens
located at the centre of coordinate and centre of source lo-
cated along the x- axis and distance of β0 from the lens. All
the angular scales are normalized to the Einstein angle. The
equation of circle in the polar coordinate can be written as
β2 + β20 − 2β0β cos φ = ρ2⋆. (9)
The map of this circle for the negative-parity image for a
large impact parameter, using equation (4) in the cartesian
coordinate is also a circle
(θ−x +
β0
β20 − ρ2⋆
)2 + θ−y
2
=
ρ2⋆
(β20 − ρ2⋆)2
, (10)
where the radius of image is α−I = ρ⋆/(β
2
0 − ρ2⋆) and centre
of image is located at θ−0 = −β0/(β20 − ρ2⋆). We note that
for large impact parameter, ρ⋆ ≪ β0 then |θ−0 | ≪ β0 or in
another word, the negative parity image is very close to the
lens star. Taking into account the condition of β0 ≫ ρ⋆ the
radius of image simplifies to α−I ≃ ρ⋆/β20 and θ−0 ≃ −1/β0.
Let us assume RL as the radius of lens star, then αL =
RL/(DLθE) is the angular radius of lens normalized to the
Einstein angle.
Figure (1) demonstrate the position of the negative-
parity image compare to the lens star. For the large im-
pact parameter, the eclipse for the image happens when
|θ−0 | 6 αL + α−I which implies 1/β0 6 αL + ρ⋆/β20 . Then
the geometrical condition for the ingress of eclipse is
β0 >
1
2αL
(1 +
√
1− 4ρ⋆αL), (11)
We note that all the angles in this formula are normalized to
the Einstein angle and they are dimensionless. For simplicity
we use the definitions of αL, ρ⋆ and Einstein angle from
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Figure 1. Schematic configuration of lens star (grey circle) with
negative-parity image (red circle) beside the lens star. Here the
image is partially eclipsed by the lens star. The distance of cen-
tre of lens to the centre of negative-parity image is given by θ−0 .
The radius of lens and image are αL and αI , respectively. The
angle between the centre of lens to the overlap region and line
connecting the centres are labeled by γ1 angle. We have the sim-
ilar definition for γ2 angle. All the angles are normalized to the
Einstein angle and they are dimensionless. The hatched area of
image is covered by the lens star.
equation (2), and express these two parameters in simpler
form of
αL = α⊙
(
x
1− x
)1/2 (
ML
M⊙
)−1/2 (
RL
R⊙
)
(12)
ρ⋆ = α⊙x
(
x
1− x
)1/2(
ML
M⊙
)−1/2(
RS
R⊙
)
, (13)
where x = DL/DS and α⊙ = R⊙/(DLθE,⊙) is the angular
size of solar-type lens, located at x = 1/2 and normalized the
Einstein angle with a solar mass lens. For the case of lenses
towards the Galactic Bulge, the distance is DS = 8.5kpc
which results in α⊙ = 0.96× 10−3. Using the numerical val-
ues for radius of giant stars, expression (11) can be simplified
as
β0 > αL
−1. (14)
In order to have a numerical value for β0, we take the ra-
dius of lens-star ranges from brown dwarf R ≃ 7 × 104
km (Basri & Brown 2006) to AGB stars with R ≃ 215R⊙
(Vassiliadis & Wood 1993) and hypergiants in the order of
R ≃ 1000R⊙ (Levesque 2006). Let us choose the typical
mass of ML = 0.3M⊙ for the lens and assuming microlens-
ing observation is performed toward the Galactic Bulge. Fig-
ure (2) represents 1/αL as a function of lens radius and
x = DL/DS . For a red-giant lens star located at the dis-
tance of x = 0.9− 1 which is a typical position of red clump
giants, the impact parameter to have negative-parity eclipse
is around β0 ≃ 5. This means that after almost five times
of Einstein crossing time from the peak of light curve, we
would observe the observational feature of eclipsing image
Figure 2. This figure illustrates the necessary condition of eclips-
ing (i.e. β0 = αL). The numerical values of the contour represents
β0 as function of radius of lens star in the unit of solar radius and
ratio of observer-lens distance to the observer-source distance (i.e.
x = DL/DS). The source stars are located at the Galactic Bulge.
which results in decreasing the overall flux from the images
and lens star.
In what follows, we estimate the decrease of flux due
to eclipse of negative image by a red giant lens star. More
precise calculation is done in the next section. The total
flux of source star and lens during the magnification can be
written as
F = (|A+|+ |A−|)FS + FL, (15)
where FS and FL are the flux of source and lens star and F
is the total flux during the magnification. During the eclipse
the magnification term of source with negative parity image
cancels and contrast in the overall flux of lens and source is
given by
∆F
F
= −|A−|FS
F
. (16)
We note that due to large impact parameter of lensing com-
pare to the size of source star (i.e. β0 ≫ ρ⋆), we use the
point-like magnification relation in equation (16). Substi-
tuting the total magnification from equation (15) and A−
for large impact parameter, results in
∆F
F
= −3.2× 10−3
(
b
2
)(
β
5
)−4
, (17)
where b = FS/(FS+FL) is the blending factor which results
from the mixing the lens flux with the flux of source star. For
the case that both the source star and the lens star are red
giants, b ≃ 2 and ∆F/F is in the order of 10−3. However,
for a typical solar-type star as a source and a red giant as a
lens, the flux-contrast due to image eclipsing on the overall
flux of source and lens would be in the order of 10−5.
We note that blending also can be due to the back-
ground stars that mix with the light of source star within
c© RAS, MNRAS 000, 1–7
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the PSF 3 of source star. In recent years with develop-
ment of imaging techniques as the lucky-imaging camera,
we can produce high resolution images from the microlens-
ing events and compute correctly the blending parameter
and the source of blending (Sajadian et al. 2016) or we may
use space-based telescope like Spitzer that recently is used
for the microlensing observations (Street et al. 2016). Also
for high precision photometry, in recent years, with develop-
ing telescope defocusing method, the photometric reaches to
milli-magnitude precision for nearby stars in the field-stars
(Southworth et al. 2009) and this method might be used in
uncrowded fields of microlensing stars.
2.1 Time scales of Eclipsing
The other observable parameter associated to the eclips-
ing of negative-parity image is the time scales of this phe-
nomenon. We are interested in to know how long after
the peak of microlensing light curve, we would expect to
detect the ingress of eclipse of negative-parity image. We
start with the impact parameter of lens which is given by
β20 = β
2
min + (t− t0)2/tE2 and use equation (11) which pro-
vides the geometrical condition of ingress and obtain the
relative time of eclipsing compare to the peak of magnifica-
tion time as follows
tec−t0 = tE
[
1
4α2L
(2− 4ρ⋆αL + 2
√
1− 4ρ⋆αL)− β2min
]1/2
.
(18)
Here for calculating the eclipsing time we need to know tE
and βmin from the best fit to the observed light curve, the
distance of lens from the observer and the lens mass which
are measurable by combining the results of parallax and
finite source effects, the radius of lens star and source star
from the spectral analysis of event.
The typical time scale for the Einstein crossing time of
microlensing events toward the centre of Galaxy is in the or-
der of one month (Wyrzykowski et al. 2015a). On the other
hand from Figure (2), for the lenses located at x > 0.9, 1/αl
is less than 10. Then we expect that t − t0 would be less
than one year. Hence to observe this phenomenon, we need
to perform a follow-up observation after almost year (for a
typical event) from the peak of microlensing light curve to
detect the eclipsing of negative-parity image.
The second time scale associated to the image eclipsing
is the duration of eclipsing, ∆t = t2− t1 that takes from the
start of image ingress at t1 to the completion of eclipse of im-
age at t2. From equation (4), the position of centre of image
at time t1 and t2 are θ
−
1 = 1/β1 and θ
−
2 = 1/β2, respectively.
Ignoring the minimum impact parameter compare to the im-
pact parameter at the time of eclipsing (i.e. βmin < β0), the
impact parameter is related to time as β = (t−t0)/tE , where
substituting in the duration of eclipsing in which the centre
of image displaces by the amount of diameter of image (i.e.
θ−1 − θ−2 = 2α−I ) and combining with equation (18) results
in
∆t = 2ρ⋆tE. (19)
Using the typical values for tE ≃ 30 days and ρ⋆ ≃ 10−2, we
3 Point Spread Function
Figure 3. ∆F/F in terms of x = y/2αI during the negative-
parity eclipsing. The size of lens and source are chosen as αL =
0.01 and ρ⋆ = 0.01 which corresponds to lens and source red
giants with 20R⊙ radius and Einstein radius of lens with one
astronomical unit.
obtain ∆t ≃ 0.6 day. This means that for duration of one
day, the overall flux of lens and source star will decline by
the amount that is given by equation (17) and for the case
of being both lens star and source star as red giant, ∆F/F
would be in the order of 10−3.
3 LIGHT CURVE DURING ECLIPSE
In this section we calculate the light curve of flux receiving
from both the lens and source stars during the eclipse of
negative-parity image. We use the the geometrical configu-
ration of Figure (1) to calculate the area of image that is
eclipsed by the lens star. The hatched area of Figure (1) is
given by ∆S = α2Lγ1 + α
2
Iγ2 − θ−0 αL sin γ1 where γ1 and γ2
are the angles between the line connecting the centre of lens
to the centre of image and lines from both centres connected
to the edge of hatched area. We replace γ1 and γ2 in terms
of the radius of two circles and distance between the cen-
tre of circles (i.e. θ−0 ) and rewrite the hatched area in the
following form
∆S = α2L cos
−1(
α2L + θ
−
0
2 − α−I
2
2αLθ
−
0
) + α−I
2
cos−1(
α−I
2
+ θ−0
2 − α2L
2α−I θ
−
0
)
− 1
2
[
(αL + θ
−
0 )
2 − α2L
]1/2 [
α2L − (αL − θ−0 )2
]1/2
, (20)
where replacing with θ−0 = αL + α
−
I − y this equation sim-
plifies to
∆S = α2L cos
−1
[
2(αL + α
−
I )(αL − y) + y2
2αL(αL + α
−
I − y)
]
(21)
+ α−I
2
cos−1
[
2(αL + α
−
I )(α
−
I − y) + y2
2α−I (αL + α
−
I − y)
]
− 1
2
[
(2αL − y)(2αL + 2α−I − y)
]1/2 [
2α−I y − y2
]1/2
,
in which y = 2α−I × (t− t1)/∆t represents the displacement
of image towards the lens, starting from the ingress point
and ranges by y ∈ [0, 2α−I ].
In order to calculate the decline in the overall flux of
source and lens, we simplify the problem by assuming that
the spectral type of these two stars are almost similar and
c© RAS, MNRAS 000, 1–7
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they have almost the same temperature. Then the flux of
lens star and source star is only a function of size of these
two objects and the contrast in the flux due to eclipse would
be
∆F
F
= − ∆S
pi(α2L + ρ
2
⋆)
, (22)
where ∆S is given by equation (21). We note that the size
of image is expressed by the size of source star and impact
parameter at the time of eclipse. We use equation (11) and
express the radius of image in terms of source radius and
lens radius as follows
α−I =
4ρ⋆α
2
L
(1 +
√
1− 4ρ⋆αL)2 . (23)
By substituting this equation in (21), we can conclude that
the flux contrast during the negative-parity image eclipse
depends on the size of source star, size of lens and proximity
of the lens star to the image (i.e. ∆F/F (ρ⋆, αL, y)). Figure
(3) represents the flux contrast (i.e. ∆F/F ) during negative
parity image eclipsing for the case of having red giant lens
star and red giant source star with the radii of R = 20R⊙
and Einstein radius in the order of astronomical unit (i.e.
αL ≃ 0.01 and ρ⋆ ≃ 0.01).
From the observation of this light curve, we can derive
the parameters of αL and ρ⋆. One the physical parameters
that we can extract from these parameters is the size of Ein-
stein angle that needs having information about the size of
source star. The size of source star from the position of star
in the absolute colour-magnitude diagram can be estimated.
The practical procedure to know the colour and magnitude
of source star is the multicolour photometry. Let us assume
the photometry of a microlensed event at least with two
colours at the peak of event and at least at two different
times. We assume using V and I band filters in this obser-
vation. The total flux of lens and source star (F
(T )
i (t)) as a
function of time is composed of flux of source star (F
(S)
i (t))
and flux of lens star F
(L)
i (t) as follows
F
(T )
i (tj) = A(t)F
(S)
i (tj) + F
(L)
i (tj), (24)
where subscript i represents different filters (in our case
i = V and I) and j represents the observation of event at
different moments, let us take t1 and t2. Then the total flux
of lens and source star with solving four equations in (24)
results in
F
(S)
i =
Fi(t2)− Fi(t1)
A(t2)− A(t1) , (25)
F
(L)
i =
Fi(t1)A(t2)− Fi(t2)A(t1)
A(t2)− A(t1) .
Moreover, the colour and magnitude of the source star also
can be obtained in the high magnification events (Choi et al.
2012) if the observation is performed in two different fil-
ters at the peak of light curve. In this case we can ignore
the contribution of the blending effect in the colour and
magnitude of the source star. The spectroscopic observa-
tion of microlensing event can also provide more information
about the precise position of the source star in the colour-
magnitude diagram.
Using the Interstellar Extinction Calculator based on
the OGLE webpage 4 we can find the extinction for the
source star (Nataf et al. 2013). The result is the extinc-
tion correction of the colour and the apparent magnitude
of the source star. Since there are relation between the sur-
face brightness and color of stars, we can use the follow-
ing relation that provides directly the angular size of source
star in terms of the colour and the magnitude of the star
(Kervella & Fouque 2008)
log10(θ⋆) = 3.1982+0.4895(V −I)0−0.0657(V −I)20−0.2I0.
(26)
For the bugle events, it is more likely that source star belong
to the bulge of Galaxy which provides observer-source dis-
tance and that results in calculation of the radius of source
star (i.e. Rs). On the other hand we have seen that from the
light curve of eclipsing the parameter of ρ⋆ can be derived.
The result would be the Einstein angle from knowing DS ,
RS and ρ⋆ (i.e. θE = RS/DSρ⋆).
There is another second order effect in the microlens-
ing light curve so-called parallax effect that provides extra
information about the lens and source star (Gould 1992;
Rahvar et al 2003). The parallax effect during the microlens-
ing results from the orbital motion of Earth around the Sun
and causes a relative non-zero acceleration between the an-
gular motion of lens and source with respect to the Earth.
The result is a small deviation in the light curve compare
to the symmetric light curve of single lensing. The parallax
parameter
piE =
1au.
θE
(
1
DL
− 1
DS
), (27)
is the relevant parameter in this effect and can be measured
from the best fit to the observational data. One the other
hand by measuring the Einstein angle from the negative-
parity eclipsing, we can calculate the mass of lens by
ML =
θE
κpiE
(28)
where κ = 4G/1AUc2 = 8.144 mas/M⊙. Measuring the
mass of lens from the microlensing observations is one the
important goals of this experiment to identify the mass func-
tion of the stellar and non-stellar objects as well as their
distribution in the Galaxy.
4 FEASIBILITY OF OBSERVATION OF
ECLIPSING NEGATIVE-PARITY IMAGE
In this section we study the feasibility of observation of
eclipsing negative-parity image of microlensing events. Since
the time scale of eclipsing after the peak of event is al-
most one year and a precise photometry is needed for it,
we have to calculate the time and duration of eclipsing in
advance. In order to study the feasibility of prediction of
eclipsing time scales, we select a small subset of microlensing
events from a large number of events towards the Galactic
Bulge where both the parallax and finite–source parameters
of these events have been measured. These parameters are
essential in calculation of the two eclipsing time scales of ∆t
and tec − t0. In our list of microlensing events, for some of
4 2 http://ogle.astrouw.edu.pl/
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events the parallax parameter is not well determined. How-
ever, using the Galactic model for the disk, from the likeli-
hood function we can estimate the mass and the distance of
lens from the observer.
Most of our events in this set are highly magnified
events where the probability of the planetary signals in these
events are high. These events are precisely observed by the
survey and the follow-up telescopes, by means of the high ca-
dence light curve and locating star in the colour-magnitude
diagram. Table (1) shows the list of events we choose for an-
alyzing and the associated parameters that have been mea-
sured from the light curve. In the last two column we de-
termine the duration of eclipsing time and the starting time
of eclipsing relative to the peaking time of the light curve.
One of the essential parameters that has to be determined
from the parameters of light curve is αL which depends on
the parameters of lens as follows
αL = 4.64 × 10−3(RL
R⊙
)(
θE
1mas
)−1(
DL
kpc
)−1, (29)
where θE is measured from finite source effect by estimat-
ing the radius of source star from the colour-magnitude di-
agram and distance of source star (i.e. θE = RS/(ρ⋆DS)).
On the other hand from the parallax observation, we can ob-
tain the mass of lens from equation (28) and subsequently
the distance of the lens star. We estimate the radius of
lens star either in the case of being a main sequence star
(Carroll & Ostlie 2006) or a dwarf (Luck & Heiter 2005).
Since we only measure the mass of lens star, the evolution
of star unless a careful spectroscopic observation is done is
not known. For large masses for the lens, we also identify its
radius assuming that the lens is in the phase of a red-giant
star (Joss et al. 1987),
R ≃ 3.7× 10
3
1 + µ3 + 1.75µ4
R⊙ (30)
where µ = ML/M⊙ and the domaine of this parameter is
0.17 < µ < 1.4. In the calculation of eclipsing time scales,
for those events that have larger lens mass, we assume the
radius of lens star being in two cases of main-sequence or
red-giant star.
We adapt the parameters of light curve of the follow-
ing events of OGLE-2011-BLG-265 (Skowron et al. 2015),
KMT-2015-1b (Hwang et al. 2015), OGLE-2004-BLG-254
(Cassan et al. 2006), OGLE-2007-BLG-050 (Batista et al.
2009), OGLE-2008-BLG-290 (Fouque´ et al. 2010), OGLE-
2008-BLG-279 (Yee et al. 2009) and MOA-2009-BLG-174
(Choi et al. 2012). From analyzing these events, we obtain
the time scale for the eclipsing which is in the order of one
day and the eclipsing time relative to the peak of light curve
which is very large for the case that the lens star is a main
sequence or dwarf star and is in the order of hundred days
when the lens star is a red giant. Identifying the spectral
type of lens star is very important to explore a red-giant
lens star and determine precisely the eclipsing time of the
event.
5 CONCLUSION
In this work, we proposed the observation of eclipse of
negative-parity image from single-lens microlensing events.
The gravitational lensing produces two images at the either
sides of lens star and the small image with the negative
parity is fainter and closer to the lens position. For a large
enough impact parameter the position of the negative parity
image can be so closer to the lens star that is eclipsed by the
lens star. In this case we will miss this image and the overall
flux receiving from the source and lens star gets dimmer.
Observation of this effect enable us to measure the Einstein
angle of lens if with photometric or spectroscopic measure-
ments, we can identify the spectral type of the source star
and the lens star. We have shown that the a red giant source
star and red giant lens star is the favourite system for the
observation of this effect and in this case for less than one
year, we would expect to observe the negative-parity image
eclipse by the lens star that takes in the order of one day.
During this eclipse, the overall flux of lens and source star
changes in the order of 10−3 where with high resolution pho-
tometry, we can identify this small variation in the flux of
microlensed star.
We have shown that a crucial data for prediction of
eclipsing time is to identify either the lens star is a red giant
or the blending results from the background stars in the
field. The observations of the high resolution images with
lucky camera or observation of the microlensing events from
the space will help us to resolve the image and find out
the origin of blending. The reddish events with the blending
factor in the order of ∼ 0.5 are the suitable systems for
the observation of eclipse where in the direction of Galactic
bulge it is more likely that both source star and lens star to
be a red giant.
In order to study the feasibility of observation of this
effect, we used a set of microlensing events where all the
essential parameters of these events for eclipsing time calcu-
lation have already been measured. These are mainly high
magnification events where the planetary signals in these
events is very high. Our study show that for the case of lens
and source star being red-giant, we can observe this effect
and. By combining results from the negative-parity eclips-
ing image with the parallax effect, we can break degeneracy
between the lens parameters and measure the mass of lens
star. The observations of this effect with ongoing microlens-
ing surveys needs identification of the stellar type of source
and lens stars that can implement in the survey or follow-up
telescopes.
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